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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and properly control an 
actual reactive force applied on a robot without any 
interference by providing a leg part rotational amount 
deciding means or the like. 

SOLUTION: The coordinate of a first target sole floor 
reactive force center point and the coordinate of a second 
target sole floor reactive force center point are rotated and 
moved around a normal vector by amounts equal to a 
rotational angle 0 (both-leg compensating angle) with 
respective target full- floor reactive force center points set 
as rotational centers. In this case, by simultaneously 
operating both-leg compensating angle, each sole X 
compensating angle and each sole Y compensating angle, the 
changing amount of each actual sole floor reactive force is a 
sum of a changing amount when each is singly operated. 
Accordingly, these operations have linear characteristics. 
Thus, each actual sole floor reactive force moment is 
calculated in the moving target sole floor reactive force 
center point and, based on each, a sole is rotated around the 

sole floor reactive force center point, and a moment around the point is controlled to a desired 
value. Thus, control is facilitated without any interference between actual full-floor reactive force 
and each sole floor reactive force. 
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3H*©n«K» hJcfffflti^flcS^*^ 20 

9. 

[0 06 3 ] c cc. cw^wwsBscc-p^-cwsft-r a 

4. c©»WB. Affift&ttfttMtcttLTftOcjlft 
f#£c4#Bl|-t-&S4;£K: > *©*tate»£tr=i>:7 

-3 fc. 30 

[0 06 4] zomm&*%<Dm 3 3 Km+waxwm 
r s 4 . » 1 a¥B**> 4 tc^jw 0 a tcfextumm. 

8PB. C©^-^> rSrOKLcfc^Jill J£f£^3 6 

[0 06 5 ] isft>(s&P5. Slr©ia<EK:j:-»-c. JR 1 
£¥©*>#>•!: &*©r. m i a¥J»5;ft©ia 

mtw>md>-?z. com*. B«£GicK#<tfciA£ <@ 

iZMP) **5»»©|(E^B|cS**-y>h*l|E{t-rS. 40 

[0 06 6]6£-?-C. fitr3>:/?-r7>*IW8PKJ:S 
4. BS^flclR**^ (BtgZMP) *toOOH±J* 
[0 06 7] •g-n«:Eftlh-ri^a©04o4 It. 50 



1 1 -3 00 66 1 
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3 > 7*5 -y r > ^*hsp 4 a*=> >^-/7> **i]8P©ra 

C 4 5C <fc r T gfc U ft (, » <fc 9 tC -T 5 C 4 *s # Z. t> ft s 
SiJ^? i^b^--S»/cat». C©*ffir^?:|5lig-r £C4B 

[0068] ^36 icfik-r t*3»-cB, 1 a¥# 

&M^T(,>S)*Bffi,^bT<,>fcfKcf:'5 fc»0tt*4&© 
[0 0 6 9 ] W±©cfc-5tC. SIT =»> 7*7 >fT 

^^»«js©«»r w&ac©« * -fs^fc tMuw * 
B, »^rsi^£-^x£t§i^&£o 

[o o 7 o i ge-jt, m&ofci&tcmzmmtcis^x: 
b. jt&t&tta*? hccf^ffl-riflas*. iojiftimc 
b. ae^aas^ti^Miifcocs^jsRs^-t-jo h 
4 . @«#a¥«js^j smivS $ o ©n§a¥J*s*>* 

[0071] ttc. tnic^-o -ctMtfite 5 *a o ^mm 

[0 07 2 ]^. ±M&L1ttm*fflkT"« . *minA 

r^f>%4*Kf±-r^4^{c. Kgpr^^^x-$c7) 
[007 31 B4B. c<omik<DjmKtezt&ama 

h©MflP£a (iiUti3©Sl ©?S»«g8 0 
KtBS) ©#RR*jJ:^«&fP*tafifeW(cm-r^a ^ fit 

[0074] C©iiaB*&^fi5tg*filil. 

Bg«^*S)?Ku. m^-r^„ b«*sb. mra$©?e 

^ifiil. a«^J3cS^f^. (ISZMP) ttiftbJ: 

[0 07 5 ] c©H)5t©^.«fc*s^r^^j?SS*iW^ 
<C^.B. ISZMP(C-|i(tS. 



(8) 



13 



[0076] msicntf y h i as^ias^T-r •&<!:#© 

MP®lii<DJ*S±a^«:0 6fC. £WA-^+-h£0 
ft. *M54JiHB©»lie«jteK«*lyfc19WT8 - 2 1 4 

bwts. 

[0 0 7 7 ] 04©§aWCR£<!:. C©£|gB@tIJ!*£ 
<b£ (@«ZMP> iB«ja^Pia«-s6»*S«cA*t 

3ESFJW©«FB^flMPS¥©B«**ll!ti«3Q:^) #g 

©d#w • b$^j (M*.t* . m&&m*mm3zmm<Dimfr 

h 0 . lseCC * -5 & <L* ) & £ ©ft $R & !&H JC Id C T EX 0 & 
tr. 

CO 07 8 J 0 5 (c^-T J: ^*^cc*fbr. mUftifx. 
At K3S3S.1T h. 20 

^ft 2 ) ffiWsmw-cB, smm i -c^« 

i (c. mam 2 ams* *-cv£«o $ 3 tr 
•ra. * 
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^fr 4 ) K-j»3a«w-cB. mmm 1 fiws^itiw. 
b. sa^s^^-c^.tc-a-rs. 

b. ossif^e^ifc^sb-rs., 
c 0 0 7 9 ] ctmikftzmfz? zmmm 1 s^s^j 

*>Cv£ift,B*©* -fA • ^+-h?ra8«C > a^2S¥ 
JkJK^^JiE*© WA-^*-h£09 ic^-r„ 

C©0"Ct*Slr (HfiSl 8, 20R(L) 
¥2 2 R ( L) ^©fifi&f^.£J^?.£ 0,01 cc^f 
i^tCS^HuT^lSj^XlillCiE©^^. S¥S77(6]*Y«| 
©IE©[SJt(Ct-5 0 

C 0 0 8 0 ] E&mfcJjftWimt, IK. f+HKrCB* 
¥J*S#B. BfctSflt 3 2 tt £©/cfr#ffli«©fc:«>iC ! & 

c 0 0 8 1 ] 'X3£&m^-t:±&<D£i>icmm2tittLsm 

[0082] 

( sag* 2 a¥i*s**'C^i as z m 



P©H23t) / ( S«!?& 1 Sf«g*>f^4 @«^2 S¥J*Ka*<Cv£©E») 

sti^ 2 = * ( mmm 1 a^s^c^.i @izm 

• • -5£l 



[0 08 3] C©J: 5 KJftJfrfcBt^fi¥J*K#ttittt 30 
(#^¥6 -7 9 65 7^) KSBJCStirt**. 

[o 0 8 4 ] h 4 cvmmmwRis. 

©■fe>-pflNRCCS^<,>'CP4t? h©tt***tjeu Ifflt 

7 cc j: -> -csnwss^{i£ s«msseatc^(csfie 3 -e 

5Ci*f*fciirt, Ptfv h©<4ffi • sg»«!&-r 40 

[0 08 5 ] Ptf v h©^*gWW(CS^l:3ifS/c 
fcCCB. P#? h£S£UC>Gi^-^f^Cffi7C 

®.±mixt)*:-S> hit* 5. 

[ 0 0 8 6 ] jS9. n^9KlP^7 h©@^*?fA^^ 

^©s^j^^^sw-sjc^tcia^o. -en^m 50 



>cc «t -emit z>®ms t-mf) t sw&mifctKo& 

*-y>h*5. MiB«*toO©fiS«>*M«.»r«r**«: 
6B, f©*4»i!t)rBlZMPfri.J:^{Cltil 

[008 7] fet, DiK^ HA^aftribor, ^ 
&3 > h a - 7 cc «fc rs^Kge^ii* mmmsmcz 

«^3 2 *j J:C>*a«?ittft 3 4©/cfc^(c<i: -,t4D5 
P*"-y h^(*©{4a • ^©Stt^SittB. «T©6 

[0088] -t— K 1 ) S«£J*K#<t»4>j5 (§IZM 
P) ^^it/cBil^llllStoOHiK (Bn^. ^6«#) 
*-K2) 18l^5^|itii^ (BIZMP) 

*-K3) B«±acS^4>'C\* (SSZMP) ^tf'Cvi 

*- K4) Hl)«¥tf^lftJSn 

*- k 5 ) tefiwf ^sft®n 



15 



10 



K6) ITTOMti 
[0 08 9] COrtr. *-K4i*-F5«. Sk¥-<D 
tffctStft 3 2 fc cfcO'Sfttf* 3 4 #iiiK££;&:frfi©-e/Ufc 
#£§t:fTm?c£tcj:oT#S£^£*>©-C£>.5. tf*a 
t&tlt 3 2 J: WaSWtef* 3 4 »JUHm®M£*SKl> 

coo9o] ^mmLtctmvit^tuxt- K l i 

6) (cifiSWKiiiiSLfet^^oSijai^tf ^„ cc-c 

^©^©ffi^fe^^s^-rSo ft. s»?©<£i:© 

[ 0 0 9 1 ] *- F 1 *m®? ZtctiXDmt&l*. ffld 

±m^j<Dm'im (x«> **>o*-^>HRfcjj-r* 
©satt <y#) **>»)*-y> na^-c**. u-o 

Mdmdx = - Kthx0 errx - Kwx (d0 errx / dt) 
Mdmdy = - Kthy0 erry - Kvvy (d0 erry / dt) 
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[ 0 0 9 2 ] ft. WK«^©SStCfi£ ^ 0 BP*,. ti«£ 
J5RS^©*-y>Mi£^ffl«±J*Jg^ ; e-^> hMd 
md (l$0<«S^)*J5^*^ (iSZMP) $t> 
*)<Dffim±m%.t)*:-J^ hMdmd) <tl^ 0 

;jrr$n<. p^-^ h©Bir*rsi^x#. £«*ifii*Y*fc. 

±?>ft£ Z *(C i 0 . Ml S¥©SmiST©^ffi±©.>=5 

9. #fcJ:C^-^> r«C©ffi^r3t3t;*ft 

-54i©i-r€)„ *Ai. MdmdOXSEMMdmdx, 
YfiSE^Mdmdy, Z^Md m d z iiBarTSo 
±f* 2 4 ©«*4<@M ( HP*> . StLh(*«M - S«±(*ffi 
$4) 0 err ©Xl&fr£0 errx, YSc^0erry. Ch^ 
©B#F^^-ffl?r(d0errx / dt). (dflerry / dt)iffiifi 

[0 0 9 3 ] Mdmd xWO'Mdmdytt, ffl*.&X 



i£2 



CC-C. Kthx, Kthy, KwxteiOTwyB, 
±tt«*433EffcHffll f -f >r& S. 
[0 09 4] f&jfrf Sffli^n >77-/7 > XSfrm&ESP 

[ 0 0 9 5 ] m 4 OSt^tCRi i , C©gg(«SS¥ 
•fe>tr4 4 (Cfc oTTSSSSWIcK* <*©^**H±6R 30 

tHU *ftK«fcoT6lftaHs>iM4©fftafl*is*Be 
[0 09 6] c©«g«a*^ hftffl?*?** (M** 

[0 09 7] C©SlJ&©^irCttjt**V7^ £X©BS 

©a.*a«WK:#«>T*is. ssjccifltfiai • sfiutsT 

W-iiLm ■ sSSHftii) £A?JU -eft6*>6 1 2(l©«g5 
( 1 OR (L) &£) ©Mfii^{iJg3r (ffi) SrHttJf 50 



[0 09 8] C©^g«^(43> hn-7 (Buteo/c» 
2CDvagL«g8 2(C|5]D) ^(43>H2-5 

n © i 2 (i©rai5©^fi^iifie»-r So 

[0 0 9 9] iTs2Lfca^3>7 , 7-CT>^8(l^3eSP 
•«f5#Lif£filIE1-£o 

[oiooiwn ©as • m§m&<Dtc& 

JS^j (*-^> hMdmd) 4 B«*fl5S*©f%*«:ii 
S£$ti-S. nsKf h©^i&ffl*/«£W=S:©ISllOfct»J©^{c 

- J > h fiZfttc V&ffim.±mfxt}*:-- * > h M d m d K. 

c o i o i] 5*2 ) ^^©stitt^si^-rsfcj?) 

fc . BSSaiMRS**^ * t> «) ©US 

o(ct5c£*5. «iaoiKc7nji)t.ft«f^s^b». fie-? 
-T. *S*-cSffiL/Ji<r{i^6^c^o 

[0103] ±IB^SUfil<t Lri 107Q--ft-h 

(«jf{b^p- • ^-r - h) *#Bsurc©^g©«jf^ 



(10) 
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to 1 0 4] 9t?s i oias^rmtzmmto. si 

1*5 0 m sT'£>£ 

[0105] &H>rs i 6KMA,r*#g©9joi#:bf9 

a. BP<3, £!3W©W^fc9@*>§*>*lJ»rU 
nStt«S 2 2^Ciitf<titK:. HiS$*T,S<t#«S 1 

r@ts*#g^.*-5*£i9:s-r£„ #jte©an<> *&s>->' 10 

7^-$r«. li^^y-Si^^jf-ii (ZM 
[0106]Ml>tS22 gH^g©ISB#ffl* 

ft. cc-e r^j »x, y. zsmccbws rfrsj 

[0107] $sH>r s 2 4 kjI^bs^je^jSK*;* 
<Cv$£3j?i*>-5„ cfttt. StHSSA^eSOMm-Cjfi^ 20 

«:s5£ofce«sja¥j*s*t>^»ASiii8iF©«a^sij t k 

iftf Sfl&febSC&rfT 5. 

[0108] «<,>T S 2 6 {CjS/^rg»&fi¥KK&* 

[o i 09] *n,»rs2 8«:ji*. mieG/cMM-fe>f- 

6 0 fti'©m*^6±tt:2 4©«»tt £'a#"s» h 1 

[Olio] M^r s 3 o ceil*, I- i ©tftSSe 30 
Zip higm*:&fflt-rz>tcSb<D ( BW^acJR**^ 

(SIZMP) **>»)©) ««£JE)aK;frfc--j<> hMd 
mdx, Mdmdy^W. Hf&ftCCti. ±f*jlg£4# 

tiaisnfci^ mmzmtz m s tc&ic m ta o fcss 2 k 

fi£orffl«^S^*-y> MVIdmd x, Mdmdy 

[0111] «M,»tS 32{CMmS*^4t 
HITS. cn«s5l2©iP<. 6$S^j-fe>1f4 4©tH^ 

[0 1 1 2 j Mi<>-ts3 4{cii<&, mmmis.nddbv 40 

fei^SWSHSnx (y) chtt. 

mfta l > y 5 a r > x ftmftjgafawf $ fair 

[0 113] -e©ft^n>7^-YT>X«j{mSg|5©fP 

jH«co(,»r«i»-rs. SMI©ttS©fc». MW£f#»§fc: 
*5(,>T@1 l(Cift-rj:5tC»lfi¥2 2R (L) <tSI2 
£¥2 2L (R) K*SjHW*S**«mflOr(,»Stt« 

[0114] CC^i> h;UF n a c t ttSI n E^fljJK 
JlVitlfSLftZWk? . ■^i'Nl'Mnac t «^ n JS¥J*K 50 



1 1 -3 00 66 1 

IS 

^j©*-^> hfFS^^r^T,, hJUMna c t©fa# 

«. fa #K*ti/ri$itlH]>) ©■*->> Yi>mfr%%.mc 
fpffluri^ci^^-r. 

[0115] C©Btlffl©B«£asJRatt. 0 1 2 &t7r;-r 
cfc^Ccfcor^&ifKTf fcttJWe. g«£J5tc£;*j 
(BSZMP) «c*j»iB*±flcS^*-y> h 
h;UMs umr e f tegfi-C&S (a^CCj;*). g 
«ZMP«B«^fl5S**-^ > h©*¥#ft>&fr#0 
r*-5*r*-5*>6) , 

[oi 16] cn*KHcse-,rBMSS¥*s^{c^ 
ie-f&£, 01 3 tc^-r^fc natc^r, ^ 

"To hJUMn r e f «H^nJE^JS^J©*-^ 
> H&»£Str,, ^n^Mnre f ©|6]#©«31« s 
Mnact tlUSr**,, 

[oi 17] swij©fc«>> ±»*»*Ji£Si5«:ffln-e5 
[oils] wasosiiiWcjeYfciwaiaisasrw. 

h 1 ©±f*M$4dM&lH<B0 e r r x, 6 e r r yicS 
-^^rffljK^JS^*-^ > hMdmd*»m-TS. C 

cmi&<Dmmv it$&sM ( z w ) jbo©xt> £$0® 
(S»«ot*4. ±ftfig©snfe$ijffliu&^©r > fit 

»l£t y>hMdmdl:Il 4lCfn 
•To 

[0 1 19] jg»*«jc3 ■&**:«>«:«. B«dfeJ5RS^7 
(gfZMP) Sfcf)©J|^jg^j' ; e-^> h© 
BtR^flcS**-^ > hMsumrefi 
ffl«^J*JS^J*-^ > h M d m d ©«!©*¥*£# 

[0120] S«H^dcSA4M>^[ (SIZMP) 

r(*gtI^JS^*-^ > hMsumref ©*¥^ 
<a»tt0r*S. ffiot. fliTf^*©^ftl^^«7C$ 
H±Sfc«>{C«. @IZMP*t)f9©II^J5RS:^-^> 
h . Mdmd ©*^fiS»«C ilg^ 3 If 

[0121] C©J|)5S©^{C*orW1t^3>-7 , 5'f 

r>x«jfm«SP«. WTwS^^r^siEO^S-r-S 

©«»ffl«*3cS{tiMflrf S fc*«c . Stt4R£2;4i4> 
* (gMZMP) $fc<3©H^JSy3*-^> h©*¥ 
^rlSJ (X. Yi#|S|) RS^^. ffl«^S^*-^>h 
Mdmd©*^lS)^(Ciiee3-l±5 <> B^2) SS^P 

©gt&tt^st^-rs/c^c. r**3i»*»)B«sa¥J5ic 

S^j*'C^ ©HSS¥J*J5;*j* - y > h ©iffiMiil 

[0122] fiu. fra©®^. S*l ) <tg*2) 
«. ^{cMiES-t+sci«r#-r. *5*rst80ife 
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[0123] S¥©(4E • 35»©ttiE«. C<DmM<DB 

i ) mum i s¥^jg*^c^.Q i <bgs^2S¥«s 

£ h;UV£3fc#>£. V ©*£;*« 1 <i-f&. V4015 

[0124] 2 ) a«SJfl 1 JS^S^CwSQ 1 ©ffiflt 
Sr. mU£m&t)'P>Ci>&. (BIZMP) *BtE"fri&«:i£ 

sfj-r^. wwcpmqi' tti. n«K. as io 

£ (BSZMP) *@»*M>«ciS*'<* hiuv **>•)«: 
2' it5. 

[0125] C©@«ft(9 db v4ffi«H«ftil^. 
Jfe&ftSQ 1 . $?.^Q 1 ' <0^<f Vfr&^f f-H-Q 1 Q 
T i^So BISK:. ^Q2, ©^f 
Vh^f f-.il/Q2 Q2' ifS, il 6tCQT iQ 
2' =£fn-T. 

to 1 2 6 ] 3) b«^ije¥*. mmt&z.-ric^f 20 
h^q 1 q 1 • «£wwf»» (mt±T®m) 

|5)«cc. StllB2£¥£, ^«^x-rtc^^ h;UQ2 
Q2' AfWW^ttStt*. »iO@SSS?^Il 
6 lc±mX'm-? 0 

[0127] 4 ) &{C. SS&T 1 JS¥£Q 1 " 

cc. mkijfon (x«) *to«jtceKfte 1 x. fe&^r 

ffltt (Ytt) **>O«:iaiE|t|0 1 ytcimHSGS. PI 
««C. B«SII2S¥*B«SB2JS¥£Q2' *<PMCffi 
ffcfrfttt <X«) £*>9«:|5Hgae2x. 25&2f6fl* 
(Ytt) JtoOCCHRfte 2y/SW@HE3-B'S. 30 
6» nx. 0ny*-e*l-eft#nfiJFXlt«fc. InEf 

Y««a Bis«©B««JE¥*iai 7ic*^r 
[0128] «±©t«fflWiff«*5«A'rttwn«. ^Jft 

<* 3 4 a L/ . mzmicfc c 

5££tT£. c©tem. *BflW&fM£Mflttftf¥cc J: or» 

[ 0 1 2 9 3 #14 1 ) mmmmn edbv tcttzmitu 

WRS*©*«S»*WMinL. ±#ofc£¥©SIS¥]!*5 
7J*^*$t>0©HSS¥)5RS^*-^> M*. «<!^ 
[0 l 30] #142) ^nS¥Xffl««/cW*filfPLr 

tf'C^ic^ffl-r-sii^nja^js^©*-^^ h©xi& 50 



ttfflW- 1 l - 3 0 0 6 6 l 
20 

> H©YfS$W£W*JSMbU ^©^©^STJJjS^^L 
OjfeSfbOfcu. 

[ 0 1 3 1 ] #i±3 ) mmmmn 9dbv, &s¥x*i 
¥flcK*©3Ef ut«. ^n-en^ffitcjsfpofci #© 

[ 0 1 3 2 ] #14 1 *i J:Cf«tt2 B. Ctl6©^fpiCtt 
Srtt#«*-5Ci**L. #1±3«CiT,P.©^mc,€ilj14 

[0 1 3 3] 01 8{ilS^3>7-7'('T>xa!)^^gP 

©iHStMa^r^n » t>mv&<<). mmzmmu-cc 
[0134] m®.±mm3i*:-s^ h^-ie 

Stcte(,»r»«^aaR^*-^> hMdmd©-5>ie?rtf 
-y>h^i'A>f,, M«Pffi«ftfc3ES|5*Jj:C>'3lnJS¥X 

(y) mmm&mmcte^rmft<Dmmfio d b v*?j: 
0*0 nx (y) *#«rrs. 

[0135] sj«snfcs«i«flwtca-3i>r« 

(C*i*ttiEB*fi¥fiai • «»4(.>9) 

3 h5«laffi« 3 2 ^£Ji=?$14{fc 3 4 ©gag 

[0136] UTfrmTZt. ffl«^)*J57J*-^> h 

«t-^>hMdmddb, hMd 
mdlx, y, Mdmd2x, ytC^iS-TSo 
*-y> HMdmd d btt. (S¥±TS) 
6> d b v zmftT SCiKiot SS^JS^Jtf'C^ 
(SSZMP) StoOfcSJS^Jg^OTJ^^fPS* 

[0137] MWIfi^-^yFMdmd d b©V^(6] 
^^^©fS^Mdmdd b vilffiai-r-So ft. h 

t-Jl&Ut-r&t. hMdmd d 

b©U^|Sj(j£5}-Mdmdd b u«0CC^3n-S„ PSW 
ISftedbv^Lti. J^JS^©U^ft*->> 
hJS^«A£T C t tt-c»tti>*»6 -e*^o 
[0138] C©j|iS©Jf$®.-C«l«iK^iS**-"^> 
hMdmd©t8fi;£[Sj/&fr#0&©-C. Mdmddb© 
ISit^ftfS^M dmddbz^O (CfS^S hi. 
[0139] ^l^¥lSm*-^>f-Mdmd 1 «. Iff 

ij£¥ffi{8#0 i x. eiy^mctictoti 



1 



(12) 
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iMdmdlx, Y^Mdrad 1 y±iZi£-?Z> 0 Jg 
2x, 0 2y^t^CitaotaSS2S?«g* 



WIH¥ 1 1 -3 0 0 66 1 
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> h M d m d 2 ©XfiR#*M d m d 2 
x, Y^Mdmd 2 y £fe&T4 0 
[0140] M£(£KO<l:9<cfT9. 



Mctnddbv = Wdbx * Mdndx + Wdby * Mchidy 



5*3 



Mchidlx 
Mcfoidly 
Mchid2x 
Mdnd2y 



Wlx * 
Wly * 
W2x * 
W2y * 



(Mdmdx 
(Mdmdy 
(Mdmdx 
(Mdmdy 



Wint * Vx 
Wint * Vy 
Wint * Vx 
Wint * Vy 



Mdmddbv) 
Mdmdcfcv) 
Mdmddbv) 
Mdmddbv) 



3£4 



[0 14 1] CCr, Wdbx, Wdby, Wlx, W 
ly, W2x, W2y*s<tOTinttt»Efflt*a» 

VOYSc»©fir*4o C<D<£r, Wi n t «, MWti 

Rft *»fFT i> c i cc j: o ris* 0fc£ScK2n= - y > 

[0142IS3iS4 OStJMMi* tf 5 »«±flcS* 20 

[0143] *ff^<D»Effl«**»Wd b x, Wd b 
y, Wlx, Wly, W2x, W2yWOTint(D 

[0144] 1 ) MimffiA£&£¥»ftft*S7 

[0145] ttl,^2) S»ISftfcJ;0'§E¥ffl«ft 30 
*»fpr s c i cc <fc o r £ 3S*£# - ^ > h 

[0146] C<DRI % iKfi[^*tTl»*ir«R«:j6CT 

dbv. #JS¥*i{R^:~^> hMdmd 1 . Mdmd2* 
Wint = 1 
Wlx + W2x =1 
Wly + W2y =1 

fi[J*3, «±<DttiSirtt*9, SI OfccfctfSCl 1*HBS 
[0151] ^fB#TiSMdmd d b v^a^COr^ 
m±mx)l*:-* > h (D^Sl^M d m d d b v CCi$-< 

t^cCC^tlt 0 d b WC<£oTlfUS¥Q{ig£T 
[0152] IQIitC. Mdmd 2£g«ICCOrif!2S^ 50 



[0147] cott^-cwaa^jgRs**^ (s«z 

^»^s»K:st-riB5Ri«:«ja-r*fc«&cc, ) ^5 
iae cDW^*Jics^ < ass-r & 0 ccs^t^rr^ 

[0148] 

Mdmddbv*Vx + Mdmdlx + Mdmd2x = Mdndx • • • ^5 
Mdmddbv*Vy + Mdmdly + Mdmd2y = Mcfrndy • • • S6 
[0149] CftCCSU, S4*RA-rS<t % 5^5 teS 
7 CC, 5£6«s£8K:^Jft3ft<5. 

(Wdbx * Mdmdx + Wdby * Mdmdv) *Vx + Wlx * (Mdmdx - 
Wint * Vx * (Wdbx *Mdmdx + Wdby * Mdmdy)) + W2x * 

(Mdmdx - Wint * Vx * (Wdbx * Mdmdx +Wdby * Mdmd 
y))= Mdmdx • • • S7 

(Wdbx * Mdmdx + Wdby * Mdmdy) *Vy + Wly * (Mdmdy - 
Wint * Vv * (Wdbx mdmdx + Wdby * Mdmdy)) + W2y * 

(Mdmdy - Wint * Vy * (Wdbx * Mdmdx +Wdby * Mdmd 
y)) = Mdmdy • • 5£8 

[0150] Mdmd xiMdmdy^ttM^Ko 

xh. 5£7 tiZstimmmtci&AL-rztc&ic^ scq. 

• • -SS9 

• • • SCI 0 

• • -sU 1 

ffl«ft^2^f / fLr»2S¥o^a*«iELr^, * 
h*««L-cc^tti»r«, 02CCct^r^ 

[0153] g£oT, SC5, £ 6 9 CC#K 

dmdCCBfr&C>»&aiaS. C©<t Vj:C4#tC5 
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[0154] #tTB3©#ffiffifi^8!^ffl-C£>.5L12 
o-cb W i n t^OCCSS-r-SCitCcfco-C. 02 1 

© #«© ct $ ec . n e dbv * tare o x 

[0 1 5 5 ] JfiFStefcCiCC. H2 KDJ^K-aBfrS 
i* 2 SW*»i*J(Sftflf|KT#->r«K:8lli U-^T 

S. 

[0156] *fc. iftMLTi»&i>£»(cBmmMtft 

[ 0 1 5 7 3 0 . HUfttfllA 6 d b vtf**fctctt< 
4 * K *9W*k: flft^-T . # 

WS»«c»< 4*caJM«f«;ft6> d b v*iW3»«:flW>iQc 
i»©r. ISJU4K9fmifltA^J:VSJe7M1RA«illf^ 20 

-r & c 4 tc «fc o r »*fe-r a sssrs^j* - a > k ©ms 

[0158] tt»cJ;-or«. 

[0159] Mdmd^COH 
tt,©»JB©«fc -5 CC^^5£ib©fc*©7 •< - Km- 9 
f»t*6ft6K. **0WH«:tt6a«.>. ffittft* 30 
tt\ MdmdO^SW^TUrt, — «fl!j«:*U 

®^ccm^.sc4-e*s*s. 

[0160] &«*3 ) >tw3mjw-c«. mmnmm 

©#i£fflfi.^iirC£>SWd b x. Wdb y©,*6#NiI3: 

[oi6i] as.* 4 ) s.w-omutL&zm&tzttib 40 

<ts. #fc. J5¥;W^6j£<8tn-t:c>5 4#«:«, 
-e©S¥©S¥ffi«ft L, r 4> . «© JE¥©HJS¥ 

fc, -e©JS¥©JE¥t§<Ift©fc©©#i6fflfi«^ifc©*& 

[0162] a«.^5 ) P5Wffl«A*»fp-r^C 4{C<fc 

*m{tt h c 4 cci -o x fflWC # SH^s^-e so 
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-J > h ©^rrsi«ji^s>a: So 

[0163] «*.«. MWJitSft 0 d b v fc&ft-r S C 

4 <c j: r-is^-r s m±mix?) ^ > k ©ft £ a^r 
v#f6n?£>«3. v#ft&cifi£f s*£#£2S£<*t!--5>c4 
fctrc*fti,». ££¥tilifiUI£&f'rrsc4K:<fc-o 

[0164] o$ 3 * y/ctfjfc»*>*' 

«. c ©#14*^*8 ur. ft*-«*!itt<e<piW«lflW 

[0 1 6 5 3 M)WliStft*glf^Sfci*©^iB 
Hi«&Wd b x. Wdb y«^©<fc ^CC^-TSo 

[0 1 6 6 ] X»£»#Wd b x. YlSMWdby. Z 
JjfcJJ-tfO©-"** l-^5:Wd b if Si, 3$ 3 ^ h ;U 
WdbiMdrndOrtltC^Ttl,^, U^>X, Mdm 
d*-"^ hJl/Wd b#fiJ&#4*©it:£j&&K:#Ji?U 
*<{> h;l/Wd b^j^ftiW^rtlttlO-C. ^^h;uWd 
bCMS^iDfc^O**. 5S3 (Cj:-,r5}?*e»n-5)M 
dmddb vCabS 4#^.S, 

[0 1 6 7 3 C©t§£©Mdmd d b v?:12 3 UC^: 

T. chtt, j?SW1i«ft ; &ISlf / Pt-Sc4«c < ior^^ 

vfiWSP**«fiS-r-5C4«:*flc-rS. *>U Wdb^ 
h;uv4fiXort,^c6. W)»t««ft*t>< 6 
WIT fe**«S^J*- ^ > h ©W d b #|SlfiS»«l6 
*X,ts\\frh. C<D7 h - K^ ^*lJ®^«/cfc*iWtj:{C 

[0 1 6 8 3 i£->X. «ltta«l**«6Lfc«^(C«. 
Wd b^m^f KJt'V^tc— Sc3-tt5*>. 

>hMdmd©Wdb»^. S£¥iS^K«f, 

Wd b 4 V©|*jSI*J1 5 tcUBers. 

g.w-mmfticmhittc^te^is. wd bivowi 

J: t) < ifeS J: ^ ICWiM? S„ 
[0169] 4C6-C. ja^©«MgW«l»ti^«:B. & 

afi««4iiwsc 4 ccj: o x&£.umzm&s.¥- 

*JSA*-^> h©XfiS^-B/h3 < !^S. C©t§^C 
B» Wd b x*A#*4CSS-r-5.. Wdb^|6l4^i>h 
;U V ^rfilB-S L- % < tt 0 . ffiNMHRA©£lb#sfmirr 

s*5. 3cStt*5tf-r. 

[01703 mmm^^^-o^xwicumti 

4. 02 4(i^WfiB«ft^g|3©?*SMa©^a-yi;@ 
■C* <0 . 6) d b v«0^©iB< iH»$nS„ 

[0 1 7 1 3 a2 4*#ML<rgiHg-r^i. g^is 

¥J*J5^*^.Q 1 {C^ffl-TSF 1 a c tiISI2£ 
¥mxfi<p4b*Q 2 fCf^ffl-r S F2act*s, 
Jg^+'D*P©S*5«3(C^$-i*S^e-^ > hMf 1 f 
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2act4, -XStcJ;f)*«)2., * 
Mflf2act = PQl*Flact + PQ2*F2act 
CCt?, P Q 1 P . tej&JtfQ 1 ©^ t> h ;U. P 

Q 2 P . ** * # Q 2 £ h JU-C * 5 . * 

Mflf2act = FQl»Flact + FQ2*F2act+ Mlact+ M2act 

si2a«, mw&ms&3'to*M*t> <o icY?m-r?>n± ★ [ o 1 1 a ) 

m^.t}^-^> hMa c t £gtH-r&5£tt&-ori,>&„ 

ft. si2«, sm±mfcjj<p'b&£ty'>)< l cftm-r*>m 

Mflf2actv = Mflf2act • V 
[0175] XiC. M f 1 f 2 a c t v*D-;U7 ^ 
;U#ftiIbTM f 1 f2actvf i 1 t 
C0176] -X(C. S»iRt-^>hV^«»Md 
md d b v*ffi®tt7 -/JU*tCSU -g-ft£. Mf If 
2 a c t v f i [ t*>6«G. <llt*-^> bVJjftf& 
i f f v£t# 

[0177]|8j. JifKffl? ^JU^tt, Mdmddbv* 
6*^*JS^3* - * > h $ T©£jjM»©saSSBu£S«F 20 
14£2*#lT&&©T'$>&,, 

[0178] -xic, &mmmwte£<Dmuc£zwim 
mm*~s> k v^ifij^^©ijap^rr%mr/c»©w^r 

flffdbv = -a*Mdmddbv 

[0181] &mcX3£lc<t:-?-cnMffim.A e d bvH 

0 dbv = Kdb * Mdi f fv+ 0 f fdbv 
[0182] gSfnJEWi«|tr*3ESBCOl>rittWi-S 
i, 12 5 tt-e©*©^ 1 S¥Xti«ft^^g|5©vl|*^ 

mz^tt'v v ?mv$>*), mis.w-xffim.fte i xi,z 30 

ffiftdly. S2.E¥XlM9 2x, JS2J5¥Y«f« 
ft0 2yfelsi«K:*ai>*. ccr-«miS¥Xti«ft0 

[0183] f IJEWS^-jO hXJdtfJ-M 1 a c 
t x?:Ow«7^ -lU^Cji^TM 1 a c t f i 1 t x 
£f#&„ Il£¥ffi« ; E-^>hX^Mdmd 1x4 

rnmmy ■< KZicmL, -en^. Miactf utx 

#>6?&D. ilt-^>hMd i f f 1 x?r}#-S 0 

ilsHS, filflUfl? Mdmd 1 x*' 40 

0 f f lx= - a lx* Mdmddbv 
CCtal xBBf3e©3@tt"C*i. 

[0187] affttc&ayc <fc -> rlfs l £¥xti«# 0 1 * 

01x = Klx * Mdi f fix + 6 fflx 

©«?ffig^£l/T 

to 1 8 8 ] m 1 *<<cm-?xmi*mvzt. mx-mm 
s¥(4s • mmnmmt. mmmffin edbv. mis 
^xftfitfte 1 x. mi&w-Yffiffifte 1 y. ui2£¥ 50 
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* [0172] 

• • -3:12 

* [0173] 5U 2©ft*>*HC. ^^rfflC^-Ci 

Kwt±tt« ^ ama&Ki. >. 

• • -Sl2a 
Mf 1 f 2 a c t ©^ * h JU V]£ft 
»&frMf 1 f 2 a c t v£fflfcB-r&<, Chli, ^ h;u 

<Dftmffinzm^tc-xj£icj:-?z'mtbti2>. ft. 

10 &„ 



• • • j£l 3 

*»HMf£J&flHRAd f f d b v4f»S. Ctitt. ofr 

[0179] afltfjKB. WW*fl(**-> > h v#ifiifiS 
^Mdmddb v££0«<b ©«!»**?-«*=»>:/ 5 

**l©«tt*j^Ofcfc©*WW«*&J|^« 

ftsf fdb vitnaa^. 
[0180] mmmmmmmft et fdbv», &w 



♦f#S. CCCKd b«ftlJ®I-yW>-C*0. 
iE©ffi5C|SS-r^o 

• • • SC 1 5 

* s&©-cas. 
[ 0 1 8 4 3 jkic. mmffimn^tmm, 

zoygmz j; i> mi jawi«*- ^ > h xjss^© 
mgzn%m?tcit)<Dm 1 ^xmnmrnmn e f f 

[ 0 1 8 5 ] ftttWCCtt. ^lS¥ffl(R*-^> hV^ 
«»Mdmd 1 x£^«£©W«*S-*-««:3>:/ 

*ti<Dmk*mmbtcb<D*m 1 s^xnitigffjfiiraft 
0 f f 1 x i-rnimt^ 

coi86iflii f&w-xmmmmmftd f f 1 x». 



• • -SI 6 

n&iE©<BCC^r*. 

• • - SCI 7 

XfSfl0 2x, m2&¥-Yffiffift6 2y*s£vmj]ffi 

mm.®, am) icm^. mm<om.^>y' ; y^T^x 

So 
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[0190] tStfMffiiffAD £iES«l&¥ttB • 

[0191] Mill 02 6«CwTJ:^tt*flBEJf?«3W 

¥J*J5#£^WT£0Gfc££©{i§ • sSS***. 02 6 

[0192] WffiGSMlRU. «"ta«S8J3 2 «>JSlEWte 
<*3 4CD^KJ;o-CSfeDSJIJS^ag • jS*©-*"** 

7^-^7*9- KWccfrsfH-rwaj-c* o . c©wai 

^ItSCiAStt^ 20 
[0 1 9 3 3 ±iB£Mtl£l<T01 07 a - • ? + - h 
©iBWO^Si. MI2©in<. S 3 4iCi>^X±MLtc 

[0194] 02 Zkt^<Dmk*m-?-V 7 • 7 
D- • ^ + - h-C&-?>„ 

[0195] |5j0£#flBL,ri&BJ§-rS£. 5fe-rs 1 0 0 
KfeorWiBUfc^f h;UV S 1 0 2CCj&^T 

^EJUS*^*!!! 2 0 icfrs? J; -5 . ^?SB#gij 

t •e©cft6©ffi£3R©s„ ,m»rs i 0 4ccii^. 5$ 
3teJ;yS4{c ! f;oriSMS* ; e->>FMdmd 30 
£MI«f«*-^ >FMdmddbv £ &J£¥fi«* - 
^>hMdmdnx (y) CC#I3b. S 1 0 6 {CjiAr 
g£j$©£q < MWIifKft 0 d b v S 1 0 8 CCji^ 

6 n x ( y ) £*tf>5„ 

[o i 9 6 ] 0 1 07o- • b<Dmmcmz>£. 

[0197] ^1>TS 3 6 Kit*. @tg&£¥l*&2KC 
»-5^r«^Jf^i«S*SHi 0 . S 3 8 (C JIA,-Cg<f 
£¥{iS • =£H£1tfRJfJ0 d b v. 9 n x ( y ) . fcj; 40 

[0198] #<A-CS 4 0 KifS*. ±<*{ig • g^tts 

(ft) S4 2(C^-CjlMf5g!{i€»Hi3n 

7cM§i5g{iJ§^ (fit) tCD—^mmL. S4 4(CjtA-C 
B*3S*A tBKU S 1 4«C^^r±ie©MS*^ ! 3iE 

■r. 

[0 1 9 9 ] CCT. 0 1 07a- • h©S 3 5 50 
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[0 20 0] ±iEbtcS 3 5*|»<*Ui"CfT*>tl*IWW 
S:(c$i|©-r i C £ B"C # JQcC ». 

[0201] xmmA&cvmmtfsiBm-tvmmT 

ll&£¥m£*©;^#©*n£*IJ®lT SCimS© 

y.\ S3 5©^ffl«-en^r. : g0-rs4.©-c > iKT©ii*p 

[020 2] CCWWfflltt. §1SSIUJE¥£g*lf&2JS¥ 
©lfflR*«frCC®tf t,fc«) . ffi»fc*5 -rs C £CC <fc o 

[0 20 3] c©ffl»*ff 5 £ . H^JS^£*&S¥ 

■=&- y > h ictt it s 3 5 (D$m*m < ©ar-^^fcsij 

ZViUicfo C n&mcfflW?& c itu^t, mffa 0 7c 
SHfilE©liSC>S¥{C«A# < T & £ftit. fg(,>£¥«C« 

[0 2 0 4] Sfc, — #©JE¥#flfcfr©JS¥©fS£-r£ 

[0205] ^©in*e. c©n*s©^(c*s^r 
«. 5fecca«Lfc«|B{c. 01 8©T*«:^-rin<. 

^mffigpii. s 3 5 ®jsisi< ^eks-cff en^iEg 

[ 0 2 0 6 ] 0 2 9 «rt^ffl«^{4#ffigl5©®S*l*WI 
KitT'D -j t>m-C$> 9.03 0 5J-?-©jMffitBW^«l 

Srf¥©5ttW0r&5. 02 9t£m-ran<. rt^ffl«^{4 

mttiSCB. *&S¥*JS^J©^fiS^<i:@«^S¥*S^ 
©*fiS^^ 6.030 iC^-r&SWJ^ffim^i D n 
(n=l. 2) £#ffi-r.5„ «iiE@«JE¥{iS^ 
^#WgP«. -e©&£¥ft;Wi«^t£Dn£^s!>. 

to 2 o 7 ] 03 ozmML-cmm?z>±> %?. 

*SQ1' . ^.*5Q2• ©^^h^i. (S]*Ai|5jO-CA 
[020 8]^K. S3 5©«a*l«<«l»-C»6tlfc 



• 4 • 
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<giE@t§JRl£¥£. ^5r^x.r«:. D 1 V tcVW- 

tmtbsitz. mrnom . d i tmiEmmm 1 s^© 

V ftfa^<D®W&-C&t) . «». IS 1 SWtfjfcim^ 

[0 2 0 9 ] «, 05iE@^2J£^. 
•T5C. D 2 V /cW?'(Tftt5t4. D2B<81ES$Slii 
#fa^©*£8&fir&D. im IS2JSW9 

*n©tK»"Ctt. D 1 (Jft, D2ttiEr**. iiS. Dl 

[0210] ±ie*S3 1 ya - ■ ?t-F^MU 
[021 1 ] S 2 0 0 Kfel,>t0 3 2 <on%.'¥fflt*m 

^#>miE.2 txtcft&mm&&.m/ d 1 . wd2©iji 

[0212] &H>r S 2 0 2 teat*. HSJ£¥J*S#© 

^^fccfcc>*s«#STOJ5^©^^e.5S;i 9tCcfc 

oTiiF d e r r fcJWti-T*. BP*>, 02 9(C^-TJ: 

|t|ft 1 ja¥J*S^©*fiJE»F 1 a c t . 20 
WRR*©*RSfl>F 2 a c t . g«SST 1 JB¥flc5#©2J 
«S»F1 r e f . teJ:OtB«»2a¥«R*©*««-F 
2 r e f 75>*r>. #©5$ (SC 1 9 ) CCfcoTflBSF d e r 

[0213] Fderr=F2act-Flact- 

(F2re f-Fl ref) • ■ -S19 
ft. a**lja¥flcS*©*fiS«>F 1 r e f fejctfa* 
m2&¥-Jxifx.tl<Dt)mftF 2 r e ftt. BuieL,/catI$ 

sg©tp©fflr*£. 

[0214] m^XS2 0 4(Cjl*. MLfciiF d 30 

memo, zibic, y-<>Kd»or*D i f f *ntffl 

[0215] S 2 0 6 &CjI#. (5£2 0 , 2 

1 ) JCcfcoT. $lSW*ifi^liD 1 iI2JE¥rt 
^ffi«^(4D2*»a^5. 
Dl =-Wd 1 *Dd iff ... ^20 
D2= Wd2*Dd iff ...^21 

[0216] CC-C. Wd lteii>'Wd2«, &fl<Dft 

Wd 1 iWd 2©|PB1©4*. D 40 
di f ftt, *KEB«!ll2fi¥£fl^S«JlllSJp©IIII 
©ffigt©{*tffi SrStt-r £ o 

[0217] ^ffifflt^^itWd n©IS:5£W*0 3 2 (C 
*Vrji9r*&#. ISOMt ttOT©^.^^S t/TK 

S<t. HfiS(ciA*te hJ^i^tSci^e,, Wdn 

[0218] g/c. £¥##ttinr£tItcWd nrt^rfc 
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}#«B*jJ:i>*iSi:^p«c«Wd 1 iWd 2 ©fn£ 1 GCT*. 
[0219] *><J#6tafc|SI(4fBffl(8^fiiDnt$fe. 
SI 070- • h©S3 8{C*jt,>rm^ff5ffl« 

[0220] Mtmicn. nmmmn e d b v . sis 
vxitflrae i x. mis.w-Ymmne iy, m2£¥ 

Xffli«e2x. S2S?Yi8ll0 2y, * 1 

d 1 . fo-<to'^2S¥rt^ffl«^fiD2(c* 

-3$ . frie l temmsmmnrntt^tsm^-z > 5 
■iris* mmcfc -o r feiE s«£¥tta$»*<* h s n 

[0 22 1] c<ommmmv<,t±si<Ditt< . 4>&< <t 

4>»{* (±f*2 4 ) <t . H?f2S»CC^ 1 (DMB (10. 
12, 1 4R (L) ) ZftLtmSZtlZtPiK.. *<D 
5fciif8(C»2©[l8g5 ( 1 8. 2 OR (L) ) 4^- L rate 
<?tt£JES(S (S¥2 2R (L) ) Zffix.tc»mi (2 

©WHSPJ&Sttcfc 1, »r . IffB n v h oypte <ti> ffi&g. 
SB© gUfirgfc i tfsCi&idtHM&x < BULkf* 
(4K-«». SfltSTiaB • «») -t. Mien*? He 
flMB-f ££J5Ki5;*J©@*IP<*-> <B«±JS|cK2J. em 

^flcs**^ (=itzMP) ) *'pu< tb&tsm 

S. S 1 0 S 2 2 ) . IIWE£fi53ttfc#S©£l*JR 

^4mit3Sgi5©-en-e*itc^i5ufci ^©fifesgBi© 
^Cw* ) 4^st h a«a»«s* 

(StflcS^Ee. S2 4, S26) , fjfeSgptCf'p 
mi^St ( 6 W^-fe >if 4 4 . HSJ£¥«S*^tHS. 

S3 2) . minims tifcmttsujifimsMmitiftm 
m&m*&t)#&&.'£t>*)icim-?z*- J i> h (n^ 

nJEfSS^t-^^FMactx, y, z ) 4©W 

ia£3B£0i|fc;*tt£[illKS (MWffl«ft6 d b v, z . 
InJSflSftffnx, y, z ) Z&$mmt 

siooMsios), wieiftjesnfcjaaaaietK: 

*-3t,^ r M IESSl5©i4gfc J: OV * fc »56f»«<g| S 

mLSi. S3 8. S40, miEmm&^&m ■ gmnm 

(Flact+F2act) fr&tbXwiU 
Zj&StltctfrlgVpJJlf&ft (Fl ref + F2ref) 
i©®HF derr, Dd i f f 4»Wb> But S^tH L> 

/cii^(c»-^i>rHufB£g|5©-en-eti©ffl«^{4D n 4 
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Ktii-rzmmiftwmm® (toftwa&E&Mmm. s 3 
5. s2oo*»6S2 06) . mmnmzfttcffimzti. 

m ■ \m&JE*WL <±ttz^toatt«aps*wi». mo. 

fflfflfft^fi^tHSB. S 3 8 ) *s«tO*ifuf2Sfr 1 fcj: 01512 
* 1 *j J: W» 2 ©SSPfiS • m&^&tc <£ -> T (SiES ft 

fcjsakDfig • ^«cS-^^rHtriead<^ r-©f& 1 *>•<£ 

0*l»2©ll8gp ( 1 0, 12. 14, 18. 20R 

(D ) *£fe3-tfanM5«tt*« (o^Kv haw** 

40. S4 2) ZffiH2>Zu<mf&Ltc a 
[0 22 2] £fc. 4>ft< i&Sf* (±{*2 4) <b. M 

seamed 1 ©iwgs (10. 12, hr (d ) ^ 
Lxmmsnztmc. toj&sucazona (is. 
20 r (D ) &tuxmm2tiz&m (£?2 2r 
(d > *«*.fc«»# (2*) ©wsu w%w>? 

2) a>6&SW5$&*ba*K-> h lOfWflPSSEKfc^T. 
mrf 2 a * : » h ©4>ft < t i> ifridsgqo atsftgfc <£ o*s£ 

< S«^J5RS^*>C^ ( = B 

gZMP) ) £4>ft< it$t?mriea^'^ h©*S*^ 

f&tz&ntmms. (*sffis8«. s 1 o*>6s 2 
2) . iffliB^Sftfc^©£j*^£i»Bfi»©**i 
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